Influence of centrally administered diltiazem on behavioural responses, clinical symptoms, reticulo-ruminal contractions and plasma catecholamine level after experimentally induced duodenal distension in sheep.
A different role of L-type antagonists for voltage-gated calcium channels (VGCC) has been previously identified in different types of experimental and clinical pain in man and animals. Present study examined the role of VGCC blocker - diltiazem administered icv (0.25, 0.5, 1.0 and/or 2.0mg in toto) on the development of pain related symptoms, clinical signs, plasma catecholamine level and the inhibition of reticulo-rumen motility caused by 5min lasting mechanical duodenum distension (DD) in the sheep. Experimental DD was conducted by insertion (during surgery) of rubber balloon into the duodenum and the distension by 40ml of warm water. Duodenal distension resulted in a significant increase of behavioural pain responses, tachycardia, hyperventilation, inhibition of reticulo-rumen contractions rate (from 85% to 45% during 15-20min), an increase of plasma catecholamine concentration (over sevenfold increase of epinephrine during 2h following DD, two-times norepinephrine and 84% increase of dopamine). Diltiazem infusion given 10min before DD decreased intensity of visceral nocifensive responses such as: behavioural changes, tachycardia, hyperventilation, reticulo-rumen motility and efficiently prevented appearance of catecholamine release. These data demonstrated that the development and persistence of acute duodenal pain depends on the activation of Ca(2+) ion flux leading to neurotransmitters release and modulation of membrane excitability. It seems that diltiazem given icv 10min prior to DD (as a source of acute visceral pain), inhibited specific receptors α(1) subunits of VGCCs in target tissues, prevent depolarization of cell membranes and release of neurotransmitters responsible for pain sensitivity in sheep. The observed antinociceptive action of VGCCs type-L blockers suggests that these channels play a crucial role in the modulation of acute visceral pain in sheep.